Abstract Quality of life improves after bariatric surgery. However, long-term results and the influence of reoperations are not well known. A prospective quality of life assessment before, 1 and 7 years after laparoscopic adjustable gastric banding (LAGB) and vertical banded gastroplasty (VBG) was performed in order to determine the influence of reoperations during follow-up. One hundred patients were included in the study. Fifty patients underwent VBG and 50 LAGB. Patients completed the quality of life questionnaires prior to surgery and two times during follow-up. Health-related quality of life (HRQoL) questionnaires included the Nottingham Health Profile I and II and the Sickness Impact Profile 68. Follow-up was 84% with a mean duration of 84 months (7 years). During follow-up, 65% of VBG patients underwent conversion to Roux-en-Y gastric bypass while 44% of LAGB patients underwent a reoperation or conversion. One year after the procedure, nearly all quality-of-life parameters significantly improved. After 7 years, the Nottingham Health Profile (NHP)-I domain "physical ability", the NHP-II and the SIP-68 domains "mobility control", "social behavior", and "mobility range" were still significantly improved in both groups. The domains "emotional reaction", "social isolation" (NHP-I), and "emotional stability" (SIP-68) remained significantly improved in the VBG group while this was true for the domain "energy level" (NHP-I) in the LAGB group. Both the type of procedure and reoperations during follow-up were not of significant influence on the HRQoL results. Weight loss and decrease in comorbidities were the only significant factors influencing quality of life. Restrictive bariatric surgery improves quality of life. Although results are most impressive 1 year after surgery, the improvement remains significant after long-term followup. Postoperative quality of life is mainly dependent on weight loss and decrease in comorbidities and not on the type of procedure or surgical complications.
Introduction
Over the past three decades, quality of life has become an increasingly important aspect of clinical investigation and patient care. The World Health Organization defines quality of life as "a state of complete physical, mental, and social well-being and not merely the absence of disease or infirmity". For most patients, quality of life is more important than the traditional outcome measures in medical care [1] . Morbid obesity is a lifelong, progressive disease of fat storage manifested by medical, physical, psychological, social, and economic comorbidities and increases the risk of developing life-threatening diseases [2] . The presentation of these problems in obese persons is related to the amount of excess weight [3] [4] [5] . It is important to state that morbid obesity interferes unfavorably with general well-being and the psyche of the patient. Results of quality-of-life assess-ments of morbidly obese patients show that quality of life is better after surgically induced weight loss and seems not to be related to the type of surgical procedure or to surgical complications [6, 7] . The positive effects of bariatric surgery on the quality of life after long-term follow-up indicate that the quality of life is significantly improved in the short term while it diminishes in the long term. However, quality of life remains better compared to preoperative values [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . After long-term follow-up, the type of procedure seems to be less important than the overall weight loss and decrease in comorbidities [8, 9] . It is however known that a substantial number of reoperations are necessary during follow-up after restrictive bariatric procedures. The influence of reoperations on long-term quality-of-life results is not well known. Literature on this subject is limited and suggests it might be an unimportant factor [10, 11] . In our institution, a randomized prospective study comparing laparoscopic adjustable gastric banding (LAGB) with open vertical banded gastroplasty (VBG) was initiated in 1998 and 2-year clinical results are published elsewhere [12] . However, the latter study also included preand postoperative quality-of-life assessment. The present study aims to describe long-term quality-of-life results and to determine if reoperations during follow-up are of influence on the results.
Patients and Methods

Patients and Study Design
One hundred morbidly obese patients with a body mass index (BMI) above 40 kg/m² or above 35 kg/m² with obesity-related comorbidities were selected to undergo either LAGB or open VBG. All patients were aged between 18 and 60 years and had not succeeded in losing weight through several dietary programs. Patients with severe psychiatric disorders interfering with postoperative followup and compliance or who had prior bariatric and/or gastric surgery were excluded from the study. After obtaining written informed consent, patients were randomly assigned to the different operations by a computer-generated randomization list. The initial study and long-term follow-up study were approved by the medical ethical committee of the Maastricht University Medical Centre, the Netherlands. Before admission for surgery, all patients were asked to complete quality of life questionnaires. After discharge, all patients were evaluated in the outpatient clinic after 1 and 6 weeks and 3, 6, 12, and 24 months. After this period, patients were evaluated at least once a year. However, patients were asked to complete quality-of-life questionnaire only preoperatively, after 6 weeks and 12 months. In 2007, all patients were more than 5 years past their initial surgery and were approached to complete the same qualityof-life questionnaires. Since baseline, visit four patients had died. Therefore, 96 of the initial 100 patients were asked to participate.
Quality of Life Analysis
Patients' health-related quality of life (HRQoL) was investigated by using three validated methods. The Nottingham Health Profile part I (NHP-I) and part II (NHP-II) were used to provide an indication of the patient's perceived emotional, social, and physical health problems [13] . In part I, 38 questions are distributed over six sub-areas with each question assigned a weighted value; the sum of all weighted values in a given sub-area adds up to a score between 0 (best score) and 100 (worst score). The six specific domains of life are: mobility, pain, energy, sleep, social isolation, and emotional reaction. In part II, the questionnaire relates to those areas of task performance most affected by health. It concerns seven statements that refer to the effects of health problems on occupation, ability to perform domestic tasks, hobbies, personal relationships, sex life, social life, and holidays. The NHP-II is given as a single score ranging between 7 (best score) and 21 (worst score). Finally, the Sickness Impact Profile 68 (SIP-68) is known to be a valid and reliable instrument [14] [15] [16] . It is intended for measuring the outcomes of care in health surveys, program planning, in policy formation, and in monitoring patients' progress. The SIP-68 includes 68 items and every item contains a statement on behavior. The items are divided in six categories: somatic autonomy ("the level to which an individual is autonomous in his or her basic somatic functioning"; 17 items), mobility control ("the level to which an individual has control over his body"; 12 items), psychological autonomy and communication ("the level to which an individual is able to function without help of others in areas of mental functioning"; 11 items), social behavior ("possible consequences of a health deviation on a person's functioning in relation to other persons"; 12 items), emotional stability ("assessment of the effect of the health status on the emotional status of a person"; six items), and mobility range ("the influence of a health status on usual tasks and on the range of actions to which a person has (limited) disposition"; 10 items). In every category, the score is calculated in the same manner: 0 is the lowest and best possible score while the number of items (respectively 17, 12, 11, 12, 6 , and 10) is identical to the highest and worst score [14] . The relation between preoperative and postoperative HRQoL 1 and 7 years after LAGB and VBG was investigated using these questionnaires. Furthermore, a subgroup analysis was performed in both groups in order to investigate if reoperations and conversions after restrictive procedures had any influence on HRQoL.
Statistical Analysis
Statistical analysis using the SPSS 15.0.0 statistical package (SPSS Inc., Chicago, IL, USA) was performed nonparametrically and two-sided. The Student's t test was used to calculate differences between the groups. In case of a skewed distribution the Mann-Whitney U test was used for comparison between the groups and the Wilcoxon signedrank test for comparison in one group throughout time. To determine if certain factors were of significant influence on HRQoL results, Pearson's correlation coefficient was used and Kendall's tau in case of ranked data distribution. Data are given as mean and standard deviation. A p value of p< 0.05 or p<0.01 (where applicable) was denoted as statistically significant.
Results
Group Characteristics
Four patients died during the follow-up period; two patients as a result of postoperative complications (both VBG), one due to ovarian cancer (4 years after LAGB), and one as a result of a gynecological infection (5 years after VBG). Data on postoperative complications, reoperations, and weight loss from the last two patients are included in the analysis up until their last visit to the outpatient clinic. Seven patients could not be traced and were lost to follow-up and five patients were not willing to fill out the questionnaires or did not manage to return them completely despite repeated attempts to contact these patients. The long-term HRQoL study eventually included 84 patients with a mean follow-up period of 84 months (7 years) . The study population consisted of 68 women and 16 men. From this group, 40 patients initially underwent VBG and 44 patients LAGB. Patients in the VBG and LAGB group were comparable regarding age, preoperative weight and BMI (Table 1) .
Weight Loss
Long-term weight loss was significant in VBG patients (BMI decrease from 46 to 32 kg/m 2 ) and LAGB patients (BMI decrease from 47 to 35 kg/m 2 ). However, weight loss after 7 years was significantly higher after VBG than after LAGB with a BMI of 32 versus 35 kg/m 2 (p<0.01) and an EWL (amount of kilograms lost since baseline×100/excess weight) of 69% versus 54% (p<0.05).
Reoperations
After 7 years, 14 patients (35%) still had VBG while 26 patients (65%) were converted to Roux-en-Y gastric bypass (RYGB) because of staple line dehiscence (22 patients) or recurrent outlet stenosis (four patients; Table 2 ). However, this had no effect on the long-term weight loss results (EWL of 69% and 68%, respectively). In the LAGB group, 25 patients (57%) did not have a reoperation. Fourteen patients (32%) underwent a refixation or replacement of the band (14 patients) because of band slippage. Conversion to RYGB and biliopancreatic diversion was necessary in three and two patients (11%), respectively, because of severe pouch dilatation and band erosion. Comparing the weight loss results of LAGB patients and reoperated (nonconverted) LAGB patients also did not show a significant difference (EWL 54% and 57%, respectively).
Comorbidities
In Table 3 , the total number of obesity-related comorbidities in the VBG group and the LAGB group are summarized. There are no significant differences between the groups preoperatively (p=0.97). Comparing pre-and postoperative comorbidities after 1 and 7 years show that the comorbidities significantly decreased after surgery (both p<0.01). Furthermore, the decrease is stable during follow-up; the results are comparable after 1 and 7 years without differences between the groups.
Quality of Life Assessment After 1 Year Table 4 shows the preoperative and postoperative HRQoL results 1 year after surgery for VBG and LAGB patients. All domains in the NHP-I and NHP-II significantly improved postoperatively in both groups except "social isolation" in the LAGB group (p=0.10). of the SIP-68 all showed significant improvement except "psychic autonomy and communication" in both groups (p=0.21 in the VBG group and p=0.14 in the LAGB group). Also, the category "somatic autonomy" did not significantly improve in the VBG group (p=0.06). Overall, it can be stated that HRQoL significantly improved 1 year after surgery with minor differences between VBG and LAGB.
Quality of Life Assessment After 7 Years
The NHP-I showed improvement in all domains 7 years after surgery (Table 5 ) but in the VBG group this reached statistical significance in only three of the six domains ("emotional reaction" (p<0.01), "social isolation" (p<0.01) and "physical abilities" (p<0.01)). In the LAGB group, only two of the six domains were significantly improved ("energy level" (p< 0.05) and "physical ability" (p<0.01)). The NHP-II improved significantly in both groups (p<0.01). The categories of the SIP-68 all improved except for "psychic autonomy and communication". In the VBG group, there was a significant improvement of four of the six categories ("mobility control" (p<0.01), "social behavior" (p<0.05), "emotional stability" (p<0.05) and "mobility range" (p<0.05)). In the LAGB group, the same significant improvements were noted except for "emotional stability" (p=0.78). Overall, HRQoL was still improved 7 years after surgery. Differences between VBG and LAGB are minimal; in both groups, about half of the values were significantly improved.
Quality of Life Assessment: VBG Versus Conversion to RYGB As mentioned before, 26 patients in the VBG group were converted to RYGB and 19 patients underwent a reoperation or conversion after LAGB because of complications (Table 2) . Although this had no effect on the long-term weight loss results, it was hypothesized it could have an effect on the HRQoL of patients. Therefore, a subgroup analysis was performed comparing patients in the VBG and LAGB group with or without reoperation or conversion. Table 6 represents the HRQoL results 7 years postoperatively subdivided into patients with or without conversion to RYGB. Again, all values improved in both groups except the SIP-68 categories "somatic autonomy" and "psychic autonomy and communication". Because of smaller patient numbers in both groups, a lower number of values reached statistical significance. More importantly, there were no differences between the nonconverted and converted patient group. Both had a significant improvement in "social isolation", "physical abilities" (both NHP-I), the NHP-II and "mobility control" (SIP-68).
Quality of Life Assessment: LAGB With or Without Reoperation
In the LAGB group without a reoperation during follow-up, most values were improved after 7 years although two values worsened ("sleep" and "psychic autonomy and communication", p values of 0.73 and 0.21, respectively). Because of smaller patient numbers, only three values reached statistical significance; "physical abilities" (p< 0.01), NHP-II (p<0.01), and "mobility range" (p<0.05).
In patients having a reoperation after LAGB during followup, these numbers were slightly different. The reoperated patient group had more improved values that reached statistical significance (five compared to three values; "physical abilities" (p<0.01), NHP-II (p<0.01), "somatic autonomy" (p<0.05), "mobility control" (p<0.05), and "social behavior" (p<0.05)). Overall, HRQoL results are not negatively influenced by reoperations after LAGB and appear to be even better ( Table 7) .
Quality of Life Assessment: What Factors Are of Influence?
To determine if certain factors were of significant influence on the HRQoL results, Pearson's and Kendall's tau correlations were calculated. Sex, age, and type of procedure (VBG or LAGB) had no significant correlation with any of the NHP-I domains, NHP-II or SIP-68 categories. Also, no correlations were found between HRQoL outcome after 7 years and reoperations or conversion during follow-up. The strongest correlation was found between HRQoL parameters and long-term weight loss. Eight out of the 13 domains were negatively correlated with weight loss after 7 years, i.e., more weight loss led to a better HRQoL score (NHP-I domains "energy level" (P<0.01), "pain" (p<0.01), "emotional reac- tion"(p<0.05), "sleep" (p<0.01), "social isolation" (p<0.05), "physical abilities" (p<0.01), and SIP-68 domains "mobility control" (p<0.01) and "social behaviour" (p<0.01)). Furthermore, 11 of 13 HRQoL domains were positively correlated with the total number of obesity related comorbidities, i.e., patients with more comorbidities had a higher score and thus lower quality of life. The NHP-I domains "energy level" (p< 0.01), "pain" (p<0.01), "sleep" (p<0.05), "social isolation" (p<0.05) and "physical abilities" (p<0.01), the NHP-II (p< 0.01) and the SIP-68 domains "somatic autonomy" (p<0.05), "mobility control" (p<0.01), "psychic autonomy and communication" (p<0.05), "social behavior" (p<0.01), and "mobility control" (p<0.01) were all significantly better in patients with fewer comorbidities. 
Discussion
Morbidly obese patients have an impaired quality of life indicated by significantly worse values on nearly all quality-of-life tests compared to control groups from a normal weight population [17] . Literature shows that surgically induced weight loss results in a better HRQoL in the short-and midterm postoperative period [18] [19] [20] [21] [22] . After long-term follow-up HRQoL decreases but remains significantly better compared to preoperative values [8-10, 18-20, 23-27] . Although some studies report that variables like gender, marital status, and sport activities are significant factors in HRQoL results [28, 29] most studies agree that improvement and deterioration of HRQoL are mainly associated with the magnitude of weight loss and weight regain, respectively [8, 9, 18-20, 23, 24, 26, 27, 30, 31] . This is confirmed in the present study; significant correlations between weight loss and improvement of eight of the 13 HRQoL domains were found. The total number of obesity-related comorbidities also had a significant correlation with 11 HRQoL domains, i.e., less comorbidities led to a better quality of life.
Another important phenomenon in HRQoL analysis after bariatric surgery is the peak improvement after the first postoperative year and stabilization afterwards. This phenomenon has been shown in previous studies [6, 9, 26, 29, 32, 33] . The present study shows the same trend; 1 year after surgery, practically all values in the HRQoL analysis were significantly improved while after 7 years this was reduced to about half of the values. Therefore, although the quality of life is at its best 1-2 years after surgery, it remains improved after long-term follow-up compared to the preoperative quality of life. An illustration of this is provided in Fig. 1 . However, a major issue in comparing studies focusing on HRQoL after bariatric surgery is that a variety of questionnaires are used. This makes true comparison nearly impossible. On the other hand, all studies report improvement in HRQoL after short, midand long-term follow-up compared to preoperative data independent of the used method. The method for analysis of HRQoL should however be standardized in future research to make comparison between studies possible. The Bariatric Analysis and Reporting Outcome System (BAROS) might be a good instrument because it is specifically designed to analyze HRQoL in bariatric patients and has been updated recently [34, 35] .
Nowadays, operative techniques in bariatric surgery are many. The performed type of surgery seems to be of little importance on HRQoL results except for the fact that RYGB usually leads to a better weight loss and therefore better quality of life [8, 18, 28, 36] . On the other hand, a long-term follow-up study by Miller et al. , comparing open VBG to LAGB, showed significantly better results (using the BAROS score) after a minimum follow-up of 10 years in favor of the LAGB group. The explanation for this might be the higher failure rate (12.3% versus 3.2%) and reoperation rate (40% versus 8%) after VBG [37] . A limitation of the latter and present study is the comparison of an open (VBG) with a laparoscopic (LAGB) approach. However, in the present study, this difference in operative technique does not seem to influence the HRQoL results, which is reported by others as well. One-and 5-year follow-up studies by Mathus-Vliegen et al. showed comparable HRQoL results after laparoscopic and open gastric banding [23, 24] . In the present study, the impaired quality of life preoperatively in both the VBG and LAGB group was improved overall postoperatively with minor differences in HRQoL parameters. Therefore, literature findings as well as our results indicate that the impaired quality of life in morbidly obese patients is reversed by surgically Fig. 1 Mean values of HRQoL parameters preoperatively, 1 and 7 years after restrictive procedures (VBG and LAGB, n=84). EL energy level, ER emotional reaction, SI social isolation, PA physical abilities (all NHP-I), SA somatic autonomy, MC mobility control, PC psychic autonomy and communication, SB social behavior, ES emotional stability, MR mobility range (all SIP-68) induced weight loss independent on the type and technique of the procedure.
In the present study, an important topic was if reoperations during follow-up have an influence on the HRQoL results. O'brien et al. [11] reported on 25 patients who underwent a reoperation after LAGB and described a significant improvement in seven of the eight SF-36 scales after 1 year. Dixon et al. described the results of more than 1,000 LAGB patients. One hundred and four patients underwent revisional procedures because of band erosion and prolapse. The improvement in HRQoL, using the SF-36 questionnaire, was comparable in patients with or without reoperations during follow-up visits afterwards [10] . Results from the present study also suggest that reoperations during follow-up seem to be of little importance in relation to the eventual quality of life. However, a shortcoming of the present study is that HRQoL analysis was not performed just before the reoperation. It is possible that during this period the HRQoL is worse because of the failure of the primary procedure and improves after the reoperation and subsequent weight loss. Furthermore, another important shortcoming of the present study was that seven patients (7%) were lost to follow-up and five patients (5%) did not enter all items of the questionnaires resulting in incomplete data. It is also not known if the seven patients lost to follow-up had any reoperations.
In the study population, HRQoL parameters after 7 years are comparable between patients with or without conversion to RYGB after failure of VBG. Weight loss was also comparable between these groups. Reoperated patients in the LAGB group had even more HRQoL parameters significantly improved than patients without reoperations. Weight loss was slightly better in the reoperated group (EWL 57% and 54%). Therefore, these results only emphasize that long-term quality of life is mainly dependent on weight loss and decrease in comorbidities and not on the type of procedure, complications or reoperations.
Conclusion
Restrictive bariatric surgery improves quality of life. Although results are most impressive 1 year after surgery, the improvement in quality of life remains significant at long-term follow-up. Furthermore, quality of life results are mainly dependent on weight loss and reduction in comorbidities and not on the type of surgery or surgical complications.
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